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I. AIR QUALITY STANDARDS

(National Ambient Air Quality Standards)

EPA has set NAAQS for seven pollutants, which are summarized in Table
1. For each pollutant EPA has adopted primary standards to protect
public health and secondary standards to protect public welfare. The
states are required to adopt standards which are at least as stringent
as the NAAQS. In Arizona, ambient air quality standards are identical
to the federal NAAQS. These seven pollutants are referred to as
criteria pollutants because criteria documents are prepared which
summarize effects on public health and welfare.

A brief summary of the health and welfare effects which have been
considered prior to setting ambient air guality standards is given
below. It should be noted that PM,; and PM,, are defined as particles
equal to or less than 2.5 and 10 microns in diameter, respectively.

Pollutant

Carbon Monoxide Impairs the ability of blood to carry oxygen in
the body. Cardiovascular system is primarily
affected, causing angina pain in persons suffering
from cardiac disease and leg pain in persons
suffering form cardiac arterial disease. Affects
other mammals in a similar manner.

Lead Damages the cardiovascular, renal, and nervous
systems resulting in anemia, brain damage, and
kidney disease. Preschool age children are
particularly susceptible to brain damage effects.
Similar effects observed in cther mammals. Others
adverse effects on animals, microorganisms, and
plants.

Nitrogen Dioxide Impairs the regpiratory system, causing a high
incidence of acute respiratory diseases.
Preschool children are especially at risk.
Damages certain plants and materials. Degrades
visibility due to its brownish color and its
conversion to nitrate particles. Nitrate
particles are also a major component of acid
deposition. '



Ozone Damages the respiratory system, reducing breathing
capacity and causing chest pain, headache, nasal
congestion and sore throat. Individuals with
chronic respiratory diseases are egpecially
susceptible to ozone. Injures certain plants,
trees, and materials.

PM,  /PM;, Causes irritation and damage to the respiratory
systems, resulting in difficult breathing,
inducement of bronchitis, and aggravation of
existing respiratory diseases. Alsco, certain
polycycelic aromatic hydrocarbons in PM, . /PM,, are
carcinogenic. Individuals with respiratory and
cardiovascular diseases, children, and elderly
persons are at greatest risk. Secondary effects
include soiling, damaging materials and impairment
of visibility. Sulfates and nitrates in PM, . /PM,
are responsible for acid deposition which damages
materials, plants, and trees and acidifies surface
waters, thereby harming agquatic life.

Sulfur Dioxide Aggravates asthma, resulting in wheezing,
shortness of breath, and coughing. Healthy
persons exhibit the game regponsesg at higher
exposures. Asthmatice and atopic individuals are
the most sensitive groups, followed by those
suffering from bronchitis, perscns with emphysema,
bronchiectasis, cardiovascular disease, the
elderly, and children. Damages certain plants and

materials. Causes visibility impairment and acid
depcsition due to its conversion to sulfate
particles.

The Clean Alr Act requires EPA to periodically review the NAAQS
(National Ambient Air Quality Standards), and adopt revisions when
new information indicates that changes are required. As a result, EPA
reviged the ozone standard in July, 1997 from a 1l-hour standard of
0.12 ppm to an 8-hour standard of 0.08 ppm, based on information
indicating that the chronic effects of ozone correlate better with 8-
hour exposures than with 1-hour exposures. EPA also changed the
procedure for determining compliance with the standards. The new
procedure requires determining the fourth highest 8-hour concentration
for each year for three consecutive years. Thege three values are
then averaged to determine the average fourth highest wvalue for the



3-year period. Thig value must be 0.084 ppm or less to indicate
compliance (values are rounded to the nearest 0.01 ppm) .

Iin regard to PM,,, EPA made cone minor change to the standards by
modifying the procedure for determining compliance with the 24-hour
standard. The new procedure requireg determining the 99th percentile
value for each year for three consecutive years. These three values
are then averaged to determine the average 99th percentile for the 3-
yvear period. This value must be 154 ug/w® or less to indicate
compliance {(values are rounded to the nearest 10 ug/m* ). For PM,,
EPA set standards of 65 ug/m® for a 24-hour averaging time and 15
ug/m* for an annual period. Compliance is determined in a similar
manner as for the PM,, standards. The only exception is the use of
the 98th percentile to determine compliance with the 24-hour PM, .

standard.



Table 1
Summary of Ambient Air Quality Standards
State and Federal Standards

i pellutant’ | Averaging Time |
Carbon Monoxide 1~hr
8-hr
Nitrogen Dioxide Annual 100 ug/m3 100 ug/m?
Ozone? 1-hr 0.12 ppm 0.12 ppm
8-hr 0.08 ppm 0.12 ppm
PM, ° 24-hr 65 ug/m? 65 ug/m?
Annual 15 ug/m? 15 ug/m?
PM,, 24-hr 150 ug/m? 150 ug/m?
Annual 50 ug/m’ 50 ug/m’
Sulfur Dioxide 3-hx --- 1300 ug/m* State
--- G.5 ppm Federal
24-hy 365 ug/m* State ---
0.14 ppm Federal -
Annual 80 ug/m*® State -
0.03 ppm Federal ---
Lead Calendar Qtr. 1.5 ug/m? 1.5 ug/m?

Summary of Emergency Episode Levels
State and Federal

Carbon i-hr --- -—- - 125 ppm
Monoxide 4-hr - - --- 75 ppm
8-hr 15 ppm 30 ppm 40 ppm 50 ppm
Nitrogen 1-hr 0.60 ppm 1.20 ppm 1.60 ppm 2.00 ppm
Dioxide 24-hr 0.15 ppm 0.30 ppm 0.40 ppm 0.50 ppm
Ozone 1-hr 0.20 ppm 0.40 ppm 0.50 ppm 0.60 ppm
PM;, 24-hr 350 ug/m® 420 ug/w’ 500 ug/mw’ 600 ug/m’
Sulfur 24-hr 0.30 ppm 0.60 ppm 0.80 ppm 1.00 ppm
Dioxide

In July, 1997 the standard was revised from 0.12
0.08 ppm for an 8-hr average.

In July,

1997 the EPA adopted standards for PM; ;.

ppm for a 1l-hour average to




II. AIR QUALITY MONITORING NETWORKS

MONTITORING NETWORKS

In Arizona, ambient air monitoring for criteria pollutantg is
conducted by a number of governmental agencies and regulated
industries. Criteria pollutants are those pollutants for which
federal and State air quality standards have been adopted. They
include carbon mcnoxide, lead, nitrogen dioxide, ozone, PM;, ,
PM, ; , and sulfur dioxide. Federal and state air quality
standards for these poliutants are listed in Table 1. A list of
the monitoring network operators and the areas monitored is given
below.

Agency or Induétry Area Monitored
Arizona Portland Cement Co. . +. +« + « « « « + « « « +« . Rillito
Arizona Public Service Co. . « « + ¢« &« « + & =« « +« +» Jomeph City
ASARCO, INC. . + 4 « + s 4« s s 4 + s s = + » « » + + +» + » Hayden
BHP Copper, InC.. . + + « « = o « + « o » » +» + + « . San Manuel
Cyprus Miami Mining Corp. . . . «. + + + & &« + &« « &+ + « . Miami
Maricopa County Environmental Services Dept. . Phoenix Urban Area
National Park Service . . . . . . . National Monuments and Parks
Pima County Dept. of Environmental Quality . . Tucson Urban Area
Pinal County Air Quality Control District . . . . . Pinal County
Praxair, TNC. + = « « = o s s o s s « « s« « o o + + » + Kingman
S8alt River Project . . . . « + ¢« « =« « « « » . Page and_St. Johns

Southern California Edison Co. Bullhead City, AZ and Laughlin, NV

Tucson Electric Power Co. . . . . . . . Tucson and Springerville

Maps indicating the locations of the Phoenix, Tucson and statewide
monitoring stations are provided in Figures 1, 2, and 3. The



Mariceopa, Pima, and Pinal Counties networks are operated primarily to
menitor urban-related air pellution. In contrast, the industrial
networks are operated to monitor emigsions from certain industrial
facilities. State monitorsg are employed for a variety of purposes,
including urban, industrial, rural and background surveillance.

B. DATA REPORTING/QUATLITY ASSURANCE

Ambient air quality data collected in 1997 by the varicus networks
above are gummarized in Secticn II. of thisg report. In addition,
Maricopa and Pima Counties and some of the companies publish annual
reports which include summaries of their data.

Raw data files are maintained by each of the network operators. In
addition, the U.S. Environmental Protection Agency (EPA} stores raw
data submitted quarterly by Maricopa and Pima Counties and the
State. EPA analyzes these data for the purposes of evaluating
progress in attaining and maintaining the NAAQS and reporting
trends in air quality to the President and Congress.

Maricopa and Pima Countieg report pollutant concentrations in the
Phoenix and Tucson urban areas each day to the public via
televigion, radio, newspapers and telephone. The data are reported
in pollutant standard index (PSI) units, that is, units of
concentrations relative to the standards. These reports include
the descriptor words "good", "moderate", "unhealthy", "very
unhealthy", or "hazardous", depending on pollutant levels.

The industrial operators gubmit either monthly or quarterly data
reports to the state, depending on the type cf facility. In
addition, they are reguired to report any exceedance of an air
quality standard by the next working day. The report includes an
explanation of the causes of the exceedance and corrective actions
to be taken, if possible, to prevent future occurrences.

To ensure that valid data are cbtained, each network operator
conducts a quality assurance program in accordance with state and
federal requirements.



C. SPECIAL MONITORING STUDIES

In addition to monitoring c¢riteria peollutants at fixed sites, the
State conducts special monitoring studies. These studies address
several issues including:

* Vigibility in urban areas.

. Vigikbility in Claés I (pristine) areas.

. Hazaxrdous Air Pollutants (HAPS]).

L Border area air quality.

L Volatile organic compounds (ozone nonattainment plans)

Visibility is monitored in the urban areas of Phoenix and Tucson to
assess spatial and temporal variations and to evaluate sources of
vigibility reduction. This study is a follow-up to the research
performed by DRI (Desert Research Institute} in Phoenix in 1989%-1990
and by ENSR Congulting and Engineering in Tucscon in 1992-1993, the so-
calied brown cloud studies. In these studies DRI and ENSR performed
special monitoring to determine which pollutants have the greatest
impact on visibility. They also determined the major sources of these
pollutants. However, since this research was performed in the fall
and winter seasons, it is necessary to conduct year round monitoring
to assessg seasonal changes in visibility.

Vigibility is also monitored in federally designated Class I areas,
which are pristine places where visibility protecticn is required by
the Clean Air Act. There are 12 Classg I areas in Arizona, which are
managed either by the National Park Service or the U.S. Forest
Service. Through the IMPROVE (Interagency Monitoring of Protected
Visual Environments) Program, visibility information has been
collected at a few of the Class I areas over the course of the last 12
or so years. In order to more fully understand visual air gquality in
all Class I areas in Arizona, the State has taken the lead in a
cooperative program with the Park Service and the Forest Service in
expanding the number of monitoring lccations. The program is
presently being implemented, and seven sites were operational by June,
1998. These are at Saguaroc Naticnal Monument at Mt. Ord for the
Mazatzal Wilderness, at Humboldt Peak for the Pine Mtn. Wilderness, at
Muleshoe Ranch for Galiuro Wilderness, at Rucker Canyon for Chiricahua
Wilderness, at McFadden Peak for Sierra Ancha Wilderness, and at
Sycamore Canyon Wilderness. Later in 1998, monitoring eqguipment will



be in place at Green’s Peak for Mt. Baldy Wilderness.

HAPS monitoring was initiated in 1993 by the State in conjunction with
a study of the impacts of HAPS in Arizona. In addition to monitoring,
the study involved an inventory of gources and emissions and an
assessment of health risks due to HAPS. This project was completed,
and a report on the study was submitted to the legislature in 1995.

On the Arizona-Mexico border special monitoring studies are conducted
to evaluate the air quality impacts of urban and industrial activi-
ties. Preliminary studies conducted in 1990 found that a majority of
PM,, pollution measured on the U.S. gide of the border originated in
Mexico and was transported by winds which, on nearly a daily basis,
cause air pollution exchange between the two countries. Starting in
1994, a second study in the Nogaleg area was done. In this study,
monitoring for PM,, and HAPS was performed in both Nogales, Mexico and
Nogales, Arizona. An inventory of PM,, and HAPS emissions on both
sides of the border was completed in July, 1997; the results will be
used in air quality modeling studies for human health risk assessment,
to apportion source impacts, and for evaluation of potential controls.
In the summer of 1998, a similar PM,, /HAPS mcnitoring and emissions
inventory investigation will be initiated in the Douglas-Aqua Prieta
area.

In the Phoenix Metropolitan Area, enhanced wmonitoring of ozone, its
photochemical precursors, and meteorclogy is planned for 1999. This
monitoring is required because the the Phcenix Metropolitan Area was
recently clagsified as serious for ozone nonattainment planning
purposes, based on ozone concentrations monitored in recent years.
Federal legislation and regulations call for the establishment of
“Photochemical Aggegsment Monitoring Stations” (PAMS) in ozone
nonattainment areas classified as serious, severe, or extreme. ADEQ
will be responsible for as many as five PAMS, and has an ongoing
effort to determine the most cost effective and technically sound
method to meet the Federal Clean Air Act's enhanced ozone monitoring
requirement. This program will evolve as the PAMS program continues
to be implemented, over the next few years. A PAMS network
description, or an approved alternative network description, including
a schedule for implementation, will be submitted to EPA in the near
future.

PM, . monitoring is scheduled to begin in November, 1998 through-out
Arizona, as a result of EPA adopting PM, . standards in 1997. Planning
for this monitoring program has been accomplished through a
cocperative effort by ADEQ, Maricopa, Pima, and Pinal Counties, Pima



Asgociation of Governments,and EPA. Samplers will be operated in the
major metropolitan areas of Phoenix and Tucson, and in other areas of
the State to determine compliance with PM, ¢ standards. PM, . samplers
will also be operated at remote sites to monitor the transport of PM,
from urban areas to pristine Clasgs I areas where vigibility protection
is a major concern. In addition, sampling will be conducted at remote
sites to measure background concentrationsg of PM, , in variousg regions
of Arizona. A centralized laboratory for the distribution of filters
and gravimetric analysis of PM, . samples will be established at ADEQ.
For data management purposes, ADEQ will establish a database to track
filter processing, to record field, laboratory, and QA/QC data, and to
prepare reports.
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Map Key for Figure 1

Maricopa County Monitoring Network

Map Number Site

1 1845 E.Roosgevelt St - Phoenix

2 4732 S.Central Ave - Phoenix

3 3315 W.Indian School Rd - Pheoenix

4 £000 W.Clive Ave - Glendale

4a 6801 W.Deer Valley Rd - Glendale/Arrowhead
5 3847 W.Earll Dr - Phoenix

6 601 E.Butlexr Dr - Phoenix

7 2857 N.Miller Rd - Scottgdale

8 Broadway Rd & Brooks - Mesa

8a 4530 E.McKellips Rd- Mesa

9 1826 W.McDowell Rd - Phoenix

10 25000 N.Windy Walk - Scottsdale/Pinnacle Peak
11 1475 E.Pecos Rd - Chandler

1la 163 S.Price Rd - Chandler

12 4530 N.17th Ave - Phoenix

13 2035 N.52nd St - Phoenix

14 27th Ave/Grand Ave/Thomas Rd - Phoenix

15 10005 E.Osborn Dr - Scottsdale

16 3905 N.7th Ave - Phoenix

17 4701 W.Thunderbird Rd - Phoenix

i8 3340 S8.Rural Rd - Tempe

19 15099 W.Casey Abbott - Goodyear/Estrella
20 ‘ 15500 S.Higley - Higley

21 Sheriff’s Station - Blue Point

22 I-10/27th Ave - Phoenix

23 16426 E.Palisades - Fountain Hills

24 535 N.Lindsay - Gilbert

25 6180 W.Encanto - Phoenix

26 Forest Rd & Rio Verde Dr - Rio Verde

* Nat. Forest Service - Humboldt Mtn - See Fig.3
* Nat. Forest Service - Mount Ord - See Fig.3
* 155 N.Wegner St - Wickenburg - See Fig.3
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Map Key for Figure 2

Pima County Monitoring Network

Map Number Site
1 190 W.Pennington St
2 22nd St & Craycroft Rd
3 22nd St & Alvernon Way
4 2745 N.Cherry Ave
5 1810 S.6th Ave {(South Tucson)
6 1016 W.Prince Rd
7 4591 N.Pomona Rd
8 3401 W.Orange Grove Rd
9 2645 E.Broadway Blvd
10 4829 N.Sabino Canyon Rd
11 22000 S.Houghton Rd
12 12101 N.Camino de Oeste
13 11330 S.Houghton R4
14 360 S.Church Ave
15 3905 S.01d Spanish Trail (Saguaro NM East)
16 1435 N.Fremont Ave
17 6910 S.Santa Clara Ave
18 Maint. Bldg. - Saguaro Nat’l Monument - West

b

245 W.Esperanza Blvd-Green Valley-See Fig. 3

13
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Map Key for Figure 3

State, County and Industrial Monitoring Networks

Map Number County Town

1 Apache Petrified Forest
2 St. Johns

3 Springerville
4 Cochise Chiricahua

5 Douglas

6 Naco

7 Paul Spur

8 Coceonino Flagstaff

9 Grand Canycn
10 Page

11 Sedona

i2 Gila Hayden

i3 Miami

14 Payson

15 Tonto

16 Winkelman

17 Graham Safford

18 Maricopa Humboldt Mtn
19 Mount Ord

20 Palo Verde

21 - Wickenburg

22 Mohave Alonas Way

23 Bullhead City
24 Fort Mohave
25 Kingman

26 Navajo Joseph City
27 Show Low

28 Pima Ajo

29 Green Valley
30 Organ Pipe

31 Rillitoe

32 Sierrita

33 Pinal Apache Junctiomn
34 Casa Grande
35 Coolidge

36 Eleven Mile Corner
37 Eloy

38 Mammotl

39 Marana

40 Maricopa

41 San Manuel

42 Stanfield

43 Santa Cruz Nogales

44 Yavapai Clarkdale

45 Hillside

46 Montezuma Castle
47 Nelson

48 Prescott

49 Yuma : Yuma

15



IZI. AIR QUALITY DATA FOR 1997

Table 2 lists the counties and towns monitored in the state and the
pollutants for which data are listed.

The 1997 data summarieg, which are tabulated in Tables 3 through 8, congist

of the following:

. Mean concentrations foxr the calendar year;

] Highest concentrations for shorter time intervals;
L Number of exceedanceg of air quality standards; and
. Number of samples collected or hours monitored.

In the data summaries,

General

NA
NR

Operators

APC

APS . .
ASARCO .
BHP

CMM . .
Maricopa
NPS
Pima
Pinal
PRAX
SRP

SCE .
State
TEP

the following abbreviations and footnotes were used:

Not Applicable
Not Reported

Arizona Portland Cement Company

Arizona Public Service Company

ASARCO

BHF Copper, Inc.

Cyprus Miami Mining Corporaticn

Maricopa County Environmental Svos Department
National Park Service

Pima County Department of Environmental Quality
Pinal County Air Quality Control District
Praxair, Inc.

Salt River Project _

Southern California Edison Company

Arizona Department of Environmental Quality
Tucson Electric Power Company

16



Equipment

Carbon Monoxide
GFC Gags filter correlation

Nitrogen Dioxide

Chem Chemiluminescent

Ozone

uv Ultraviolet absorption

EM;,

SA321R Sierra Andersen 321B hi-vol
SA1200 Sierra Andersen 1200 hi-vol
Wed Wedding hi-vcl

Dichot Dichotomous

Imp. Improve

PMZ .5

Dichot Dichotomous

Tmp. Improve

Sulfur Dioxide
Fluor Fluorescent

17
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IVv. AIR QUALITY TRENDS

CARBON MONOXIDE

From 1989 through 1993 CO concentrations in Phoenix declined
gradually at both trend gites, the microscale site, Indian School
Road, and Roosevelt Street, the neighborhood scale site (See
Figure 4). In 1994 and 1995, however, concentrationsg increaged
at thesge two sgiteg, and then declined in 19%6 and 199%97. In
Tucson, a gimilar trend ig apparent except that concentrations
decreased more steeply in 1991-1993. The trend gite gelected for
Tucson, Alvernon Way, is a microscale site. This 10-year trend is
also evident in the graph of exceedances of the 8-hour standard,
9 ppm, in Figuxe 5. Variations from year to year were most
likely due to changeg in meteorolgy. However, the 10-year trend
suggests a reduction in CO emissions due to cleaner vehicles.

LEAD

Lead concentrations during the past ten years were well below the
quarterly standard, 1.5 ug/m?®, in both major urban areas (See
Figure 5). This is the result of major reductions in lead
emissions from vehicleg, starting in the mid-1970's due £o the
use of non-leaded gasoline.

NITROGEN DIOXTDE

Concentrations have remained far below the annual standard, 100
ug/m?, in both Phoenix and Tucson in the last ten years. In
Phoenix annual averages have been in the 25-50 ug/m’ range
compared with 30-40 ug/m?® in Tucson. Since valid data for
Phoenix is limited to recent years at a few sites, no trend graph
was plotted.

OZ0NE

The plot of 1-hour ozone concentrations in Figure 7 does not show
any clear, long-term pattern. Thus, it appears that there is no
significant change in the highest 1-hour values for Phoenix,
Tucson, and Yuma.

Exceedances of the l-hour standard, 0.12 ppm, follow a different
pattern in Phoenix(See Figure 8). The number of exceedances
varied subtantially from year to year due to changes in
meteorolgy. This was especially apparent in 1995-1997. Another
significant factor affecting the trend data is the expansion of
the monitoring network. Maricopa County has installed several
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new sites in the past 3-4 years in the eastern part of the Valley
where higher ozone concentrations occur.

In Tucson, Yuma, and Pinal County, no exceedances of the 1-hour
standard have been monitored.

BM,,

For the Phoenix metropolitan area, no major variation in PM,
levels is apparent over the past six years (see Table 9). There
are fluctuations in the annual averages from vear to year,
prebabkly due to changes in meteorology or land use near the
gites. Chandler remains the only trend site exceeding the annual
and 24-hour standards in the area. It should be ncted that there
are other sites in the Phoenix urban area which exceed the annual
and 24-hour standards, but data is limited to a few years. These
sites include Phoenix-Maryvale, Phoenix-Greenwood, Phoenix-Salt
River, and Higley. '

In the Tucson urban area, PM;, concentrations have not changed
appreciably in the last six years(See Table 9) with one
exception. At the Prince Road site a significant increase in
concentrations occurred in 1595. Nevertheless, no exceedances of
the annual or 24-hour standaxds have been meonitored in Tucson
during the past nine years.

In other areas of Arizona, annual PM;, levels have not varied.
substantially over the past six years except in Douglas, Naco,
Nogaleg, Payson, and Paul Spur (see Table 10). 1In Douglas,
Nogales, and Payson annual averages have decreased steadily
during this period. In Nogales the annual average steadily
declined, from 54 ug/m® in 1992 to 31 ug/m® in 19297. As a
result, Nogales was in compliance with the annual standard in
1993,

At Naco and Paul Spur concentrations have changed in somewhat
different manners. At Naco the PM,, average level declined
significantly in 1996 to 32 ug/m® , whereas at Paul Spur, =a
substantial decrease occurred in 1993. As a result, Paul Spur
has acheived and maintained compliance with the annual and 24-
hour standards.

SULFUR DIOXIDE

In 1989 nine exceedances of the 3-hour standard were monitored in
Hayden and San Manuel (see Figure 9). Subsequently, the maximum
number of 3-hour exceedances in any of the three Arizona smelter
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towns has been one per year. Thusg, the smelter towns have been
in compliance with air quality standards from 1990 through 1997
gince one exceedance pexy year ig allowed. The number of 3-hour
exceedances is plotted as the trend indicator because this is the
most restrictive standard for sulfur dioxide. Miami has the best

record among the three smelter towns with no excesedances since
1987.
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Table 10

PM,, Concentrations in Phoenix and Tucson Urban Areas

Annual Average (upg/m°)

South Scottsdale

Central Phoenix 422 432 43 44 41, 44
Chandler 568 588 50 53 62 61
Glendale 342 35 33 33 34 38
North Phoenix 352 34 35 36 37 38
South Phoenix 48 44 44 46 47 55
West Phoenix 472 44 43 44 45 51
Mesa 298 35 36 35 33 43

34 342 38 36 35 41

South Tucson 32 32 27 31 31 33

Prince Road 28 24 25 38 36 34

Corona de Tucson 12 12 13 15 13 15

Green Valley 15 ie 1s 16 is 16

Orange Grove 30 28 31 34 32 31

Broadway/Swan 36° 25 26 28 25 28
a. Invalid annual average due to insufficient number of samples

Annual standard - 50 pg/m* for a 3-year running average
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Table 11
PM,, Concentrations in Various Cities
Annual Average (pg/m’)

Ajo 23 23° 192 24 21 20
Apache Junction 22 21 22 26 20 25
Bullhead City 30 31 34 36 35 15e
Casa Grande 30 31 27 29 30 35
Clarkdale 168¢ 16 17 17 16 15
Douglas 40 29 34 32 age 26
Flagstafzf 245 222 12 21 --a 15
Héyden 35 27 26 34 41 36
Joseph City 17 16 15 1g% 14 15
Montezuma Castle 16 iz 11 13 13 122
Naco g4 48 390 45 32 33
Nelscn - 20 i9 18 22 14
Ncgales 54 42 39 43 42 31
Orgarn Pipe 11 10 9 g 11 10
Paul Spur 62 40 34 33 36 38
Payson 40 32 30 39 30 25
Prescott 19 17 15 14 14 14
Rillito 33 28 28 35 339 40
Safford 32 26 26 33 40 29
Show Low 21 178 142 162 12 162
Yuma 29 3% 328 35 36 3%

a. Invalid annual average due to insufficient number of samples

b. Site Relocated Mid Year

c. Sampler type changed

d. Very few samples collected

Annual etandard - 50 pug/m® for a 3-year running average
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